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(54) METHOD FOR DYEING BACTERIUM AND METHOD FOR DETECTING 
THE BACTERIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
for dyeing a bacterium, which enables the rapid and 
efficient detection of the bacterium without culturing 
the bacterium, even when impurities exist in a 
specimen, and to provide a method for detecting the 
bacterium. 

SOLUTION: This method for dyeing the bacterium, 
comprising allowing a cationic surfactant to act on a 
specimen containing the bacterium at pH 2.0 to 4.5 to 
stimulate the pigment permeability of the bacterium, 
and then further allowing a pigment to act on the 
bacterium to dye the bacterium with the pigment. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the dyeing method and detecting method of 
the bacteria in a clinical sample, and the bacteria which exist in a urine sample suitably 
especially. 
[0002] 

[Description of the Prior Art] When the bacterial count in urine judges the existence of 
infection, it is an important parameter on a clinical diagnosis. Generally, the case where 105 
or more bacterial counts/ml in urine appear is made into a positivity as a judging standard of 
urinary tract infection (Urinary Tract Infection). It is considered as negativity noting that it is 
contamination urine (normal bacterial flora) in 103 or less pieces/ml. About 104 cases/ml are 
made into re -****** in many cases, although it is a judgment suspension region. 
[0003]The method of checking under a microscope as the check method of the bacteria in 
urine currently performed from the former, after [ which is checked under a microscope by no 
dyeing / which is checked under a microscope ] carrying out Gram's stain, and carrying out 
fluorescent staining, etc. are mentioned. 

[0004]It was difficult to often see in urine the fragment of mucus thread which is not useful, a 
crystal, amorphous salts, and a cell on clinical [ which is called impurity ], and for these to 
serve as disturbance of important measurement particles (especially bacteria), and to calculate 
a bacterial count correctly. The method of calculating about 104 number of 
microorganism/ml with sufficient accuracy actually did not exist. 

[0005]For example, since bacteria and impurity are dyed simultaneously, Gram's stain has 
many oversights of bacteria with few numbers under a microscope. Working efficiency was 
bad in order that those with two or more and dyeing might take time to a dyeing process 
(about 15 minutes). 

[0006]Although undyed microscopy is quick as a method, when especially micrococcus-like 
impurity appears, discrimination with a bacillus is impossible. 

[0007]Although bacteria detection capacity is higher than the two above-mentioned methods 
about fluorescent-staining microscopy, when impurity other than bacteria mixes, they are 
removed effectively and it is not indicated about the method of dyeing bacteria promptly 
further. 

[0008]In the case of the agar-medium method which is a standard method, it requires for 
measurement of number of microorganism for 16 hours or more, and is hard to say that it is 
quick. 

[0009] Although the method of measuring the urine sample by which fluorescent staining was 
carried out to U.S. Pat. No. 4,622,298 and JP,9-1 19926, A with flow cytometer, and detecting 
bacteria is proposed, neither has measured the sample having contained impurity. Although 
the method of processing a urine sample in the solution containing a surface-active agent, and 



measuring it with flow cytometer as analytical method of the difficult ingredient of 
discrimination mutually in analysis of the physical component in urine is indicated to JP,9- 
329596,A, the method of discriminating from bacteria and impurity is not indicated. 
[0010] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the dyeing 
method which can detect bacteria efficiently promptly without cultivating, and a detecting 
method, even if impurity exists in a sample. 
[0011] 

[Means for Solving the Problem]A bacteria dyeing method of this invention consists of 
making a cationic surface-active agent act, accelerating bacterial coloring matter permeability 
in a sample containing bacteria, making coloring matter act on it further, and dyeing bacteria 
it in pH 2.0-4.5. 
[0012] 

[Embodiment of the Invention]In the above-mentioned pH, this invention persons found out 
that (1) bacteria are dyed better than neutrality and alkalinity and that un-unique dyeing of (2) 
mucus thread could be suppressed, and mucus thread could be dissolved to some extent. 
[0013]In order to maintain said pH, acid or the buffer of electric dissociation exponent 1-5 
can be used. If it is said pH range and a thing which can maintain pH 2.0-3.0 preferably, it 
will not be limited especially as a buffer, but citrate, an phosphate, phthalate, a glycine, 
succinic acid, lactic acid, beta-alanine, epsilon-aminocaproic acid, fumaric acid, etc. can be 
used conveniently. The amount used can be used in the quantity which can maintain said pH 
range, and can be used in the range of 10 - 500mM. 

[0014]Quarternary ammonium salt suitably shown by the following formulas although a 
cationic surface-active agent in particular is not limited; 
[Formula 12] 
Rl 

R 2 — N— R 4 Y" 
R 3 

It can use (Rj is [ alkyl group;R 2 of the carbon numbers 8-18, R3, and R4 ] the same or 
different among a formula, and alkyl group [ of the carbon numbers 1-3 ] or benzyl;Y"is 
halogen ion). 

[0015]For example, decyl trimethylammonium salt, dodecyl trimethylammonium salt, 
tetradecyl trimethylammonium salt, hexadecyl trimethylammonium salt, and octadecyl 
trimethylammonium salt are used suitably. About the amount used, 10-30000mg/l. of 100 - 
3000 mg/1 is preferably preferred. 

[0016]By adding a cationic surface-active agent in the sample containing bacteria, injury of 
the bacterial cell membrane is carried out, and coloring matter enters easily. As a result, a 
bacterial intracellular substance and coloring matter join together efficiently, bacteria are 
often dyed, and it becomes easy to discriminate impurity. On the other hand, mucus thread, 
red corpuscles, the fragment of a cell, etc. will be dissolved or contracted, and the influence 
of detection on bacterial will be reduced. 

[00 17] About coloring matter, especially if bacteria can be dyed in said pH region, it will not 
be restricted. Although suitable concentration differs for every coloring matter about 
concentration, it can be used in 0.1-100 ppm (the last concentration), for example. As for 
coloring matter used from a point of bacterial ability to detect, it is advantageous to use a 
fluorochrome which combines with one of the ingredients which constitute bacteria at least, 
and shows a fluorescence. For example, coloring matter of the following (1) - (1 1) can be 



used. 

[0018](1) Thiazole orange [0019](2) 
[Formula 13] 

H3O ,CHi 




N(CH 3 >2 



[0020](3) 
[Formula 14] 




a cm 



[0021](4) 
[Formula 15] 
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[0022](5) 
[Formula 16] 
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[0023](6) 
[Formula 17] 
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[0024](7) 
[Formula 18] 

CCH 2 ) 3 2<CH 3 CH 2 ) 3 MH 

J-c. y~«-r\- 

S =\ 7— (CH =ch> 3 -CH =<A \ — / 

I o 



SO* 



H 3 C 



[0025](8) 
[Formula 19] 




CH 



CH 



C-NH(CH 2 >, 



O 
II 

C 





[0026](9) 
[Formula 20] 




Compound expressed with the following general formulas : [Formula 21] 



I 




inside of formula, and Ri - alkyl group;R 2 of a hydrogen atom or the carbon numbers 1-3, 
and R 3 — a hydrogen atom. The alkyl group of the carbon numbers 1-3, or the alkoxy group 
of the carbon numbers 1-3; R4 A hydrogen atom, An acyl group or the alkyl group of the 
carbon numbers 1-3; 1 or 2;X- of carbon atom;n for which R5 was replaced by the alkyl 
group of a sulfur atom, an oxygen atom, or the carbon numbers 1-3 as for alkyl group;Z of a 
hydrogen atom and the carbon numbers 1-3 which may be replaced is an anion. 
[0028](1 1) Compound expressed with the following general formulas : [Formula 22] 



inside of formula, and Ri — alkyl group;R2 of a hydrogen atom or the carbon numbers 1-18, 
and R3 — a hydrogen atom. An alkyl group of the carbon numbers 1-3, or an alkoxy group of 
the carbon numbers 1-3; R4 is a hydrogen atom, an acyl group, or carbon in which alkyl 
group;Z of the carbon numbers 1-18 has sulfur, oxygen, or an alkyl group of the carbon 
numbers l-3,;n is 0, 1, or 2, and;X- is an anion. 

[0029](1) can obtain a commercial item among these coloring matter. (2) and (3) can be 
obtained from Japanese Sensitizing dye Research institute. (5) - (9) can be obtained from 
Molecular Probes and Inc. 

[0030]As for (1 1), a manufacturing method is indicated to JP, 10-3 190 10, A (10) at JP,9- 
104683,A. 

[0031]It is the following coloring matter especially among coloring matter shown by a 
general formula of (10).; 
[Formula 23] 






OH 



=c-c 

H H 




CH 3 



[003 2] Coloring matter of especially the next among coloring matter shown by a general 
formula of (11); 
[Formula 24] 



** — it is suitable. 

[0033]Since bacterial fluorescent-staining nature is increased and un-unique dyeing of 
impurity can be controlled by dyeing under coexistence of one of mineral salt among sulfate 
or a nitrate, it is desirable. As the amount used, it can be used preferably ten to 500 mM in the 
density range of 50 - 200mM. 

[0034]the bacteria checked by a urine sample in the staining technique of this invention — for 
example, E.coli, Staphyrococcus sp., Pseudomonas sp., Klebsiella sp., Serratia sp., 
Enterobacter sp., Enterococcus sp., Streptpococc us sp., Citrobacter sp., etc. are dyed 
suitably. It is applicable not only to a urine sample but other clinical samples, such as blood 
and cerebrospinal fluid. 

[0035]A staining technique of this invention can be enforced by mixing a sample, solution 
containing a cationic surface-active agent, and a solution containing coloring matter. 
Although coloring matter may be made to contain in solution containing a cationic surface- 
active agent, when coloring matter to be used is unstable in solution, Coloring matter is 
dissolved into water soluble organic solvents, such as methanol, ethanol, and ethylene glycol, 
and if it is made to mix with solution which contains a cationic surface-active agent at the 
time of use, the preservation stability of coloring matter can be raised. 

[0036]Although in particular reaction temperature and time are not limited, temperature can 
be carried out at 15-50 **, and time can be carried out in 15 minutes after immediately after 
mixing. 

[003 7] Although a sample dyed by a staining technique of this invention can be observed with 
a microscope or an image recognition device and can also detect bacteria, it can detect and 
calculate bacteria with high degree of accuracy by flow cytometry. 

[0038]Namely, a detecting method of bacteria of this invention dilutes a sample containing 
** bacteria with pH 2.0 to 4.5 solution containing a cationic surface-active agent, Accelerate 
bacterial coloring matter permeability and the fixed time dyeing reaction of the ** this 
sample is carried out using a fluorochrome, ** Introduce into a primary detecting element of 
flow cytometer a sample processed at said process, Cell each of dyed bacteria is irradiated, 
the scattered light and a fluorescence which are shown from this cell are measured, and a 
process of separating and calculating bacteria and other ingredients based on pulse width 
reflecting signal strength of the scattered light of which ** measurement was done, and 
fluorescence, or the length of particles is included. 

[0039]In order to separate and calculate bacteria and other ingredients, it can carry out 
combining a signal acquired by measurement. Combination of for example, forward 
scattering light intensity, forward scattering optical pulse width and forward scattering light 




intensity, fluorescence intensity, and forward scattering optical pulse width and fluorescence 
intensity is mentioned as a combination of a signal. A two-dimensional distribution map 
(scatter diagram) is suitably created first, for example in combination of forward scattering 
light intensity and forward scattering optical pulse width, Specify a group which contains 
bacteria on a distribution map, perform gating, mainly separate mucus thread, and further to a 
group by which gating was carried out in combination of forward scattering light intensity 
and fluorescence intensity. Furthermore a two-dimensional distribution map is created and 
bacteria and other ingredients (a crystal, a fragment of a cell, etc.) are separated from a 
difference in fluorescence intensity. A key map is shown in drawing 7 . 
[0040] 

[Example] Although the suitable example for below is shown, this invention is not limited to 
this. 

Example 1 reagent presentation (diluent) 

Quantity tetradecyl trimethylammonium star's picture set to citrate lOOmMNaOH pH4.1 
0.1% (w/v) (stain solution) 

Coloring matter A (following structural formulae) 40ppm (ethylene glycol solution) 
[Formula 25] 



[0041]Diluent lOOOmul of the above-mentioned presentation in lOOmicro of samples 1 
containing culture Escherichia coli and a stain solution were added so that the last 
concentration of the coloring matter A might be set to 1 ppm, it was made to react for 30 
seconds and the flow cytometer which uses a red semiconductor laser as a light source 
performed 40 ** of measurement of the scattered light and fluorescence (analysis capacity 
7.8microl). As contrast, it measured using the reagent which does not contain a tetradecyl 
trimethylammonium star's picture. A result is shown in drawing 1 . 
[0042] When the reagent which does not contain a tetradecyl trimethylammonium star's 
picture was used (left in the figure), fluorescence intensity is 30 or less ch, and most 
Escherichia coli was not dyed. On the other hand, in the tetradecyl trimethylammonium star's 
picture, when 0.1% (w/v) was included, the group of (figure Nakamigi) and Escherichia coli 
was distributed over 50 or more ch with fluorescence intensity, and it was checked that the 
dye affinity is increasing. 
[0043] 

example 2 reagent presentation (diluent) 

citrate lOOmM (pH 2.5) tetradecyl trimethylammonium star's picture 0.1% (w/v) sodium 
sulfate 90mM (stain solution) 

It is the same as Example l.[0044]The sample containing each culture bacteria (E. coli, 
S. aureus, Kpneumoniae, C.freundii, E.faecalis) was measured like Example 1 using the 
reagent of the above-mentioned presentation. A result is shown in drawing 2 . 
[0045] When each bacteria did not contain a tetradecyl trimethylammonium star's picture, 
fluorescence intensity was low, and they were hardly dyed, but by adding a tetradecyl 
trimethylammonium star's picture, fluorescence intensity increased and often being dyed was 
checked. Compared with the case (this example) where sodium sulfate is added further, and 
the case (example 1) where sodium sulfate is not included, in this example, fluorescence 
intensity was increasing more and the effect by addition of sodium sulfate was accepted in 
Escherichia coli measurement. 




CH 3 




[0046]Example 3 dilution linearity Escherichia coli was cultivated, the dilution sample of the 
dilution factors 1, 10, 100, 1000, 10000, and 100000 was created, and it measured similarly 
using the same reagent as Example 2. A result is shown in drawing 3 . Number of 
microorganism was searched for by creating a two-dimensional distribution map in the 
combination of forward scattering light intensity and fluorescence intensity, specifying the 
group which contains bacteria on a distribution map, and performing gating. As shown in 
drawing 3 , good linearity was acquired in the range of number-of-microorganism 
abbreviation 10 3 - a 10 7 individual / ml. 

[0047]It measured about urine specimen 62 sample using the same reagent as the 
measurement example 2 of an example 4 urine sample, and correlation with the measurement 
result in the cultivation by the CLED culture medium considered as contrast was considered. 
[0048]Measurement of number of microorganism creates a two-dimensional distribution map 
first in the combination of forward scattering light intensity and forward scattering optical 
pulse width, The group which contains bacteria on a distribution map was specified, and 
gating was performed, and further, about the group by which gating was carried out, it is the 
combination of forward scattering light intensity and fluorescence intensity, the two- 
dimensional distribution map was created further, the bacterial field was pinpointed from the 
difference in fluorescence intensity, and it asked for the number in the pinpointed field. A 
result is shown in drawing 4 . 

[0049]The result in the cultivation by a CLED culture medium and good correlation were 
acquired. In drawing 4 , although some points are looked at by the vertical axis, this is 
considered because the bacillus (bacteriostasis; bacillus which is difficult to grow under the 
influence of drugs etc.) and killed bacteria which do not grow easily are also detected by a 
culture medium by this invention to detecting only the useful bacteria at the cultivation by a 
CLED culture medium. 

[0050]The blood sample containing the measurement bacteria of an example 5 blood-culture 
sample was cultivated using the blood culture bottle, and culture medium was measured. The 
result of a gram-negative Bacillus (Pseudomonas sp.) is shown in drawing 5 , and the result of 
Gram positive coccus (Staphyrococcussp.) is shown in drawing 6 . Number of microorganism 
was searched for by creating a two-dimensional distribution map in the combination of 
forward scattering light intensity and fluorescence intensity, specifying the group which 
contains bacteria on a distribution map, and performing gating. Contrast was visually checked 
using KOBA 10 grid (HYCOR BIOMEDICAL INC.). In this invention, 2.9x1 0 5 /ml was 
received in the viewing method, it received 2.3x1 0 4 /ml by this invention to 5.2x1 0 5 /ml, at 
Gram positive coccus, and the gram-negative Bacillus was 8.8x1 0 3 /ml in the viewing method. 
[0051] 

[Effect of the Invention] According to the dyeing method of this invention, since it is dyed by 
a drainage system, dry immobilization like Gram's stain is not necessarily needed. For this 
reason, a test sample can be prepared in a short time including a dyeing process, and large 
shortening of dyeing time is possible. 

[0052]Being able to carry out by the easy operation which mixes a sample and a reagent, skill 
like Gram's stain is not required. Since the dyeing process is easy, the automation from 
dyeing to measurement (flow cytometry, image analysis, etc.) is easy. 

[0053] According to the bacteria detecting method of this invention, it is possible to calculate 
bacteria with sufficient accuracy, without being influenced by impurity. Specifically, the 
number of microorganism about a 10 4 individual / ml can be calculated. 
[0054]In a culture medium, it can catch certainly also about the bacilli (sample with 
bacteriostatic action, etc.) which do not grow easily. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the dyeing method and detecting method of 
the bacteria in a clinical sample, and the bacteria which exist in a urine sample suitably 
especially. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] When the bacterial count in urine judges the existence of 
infection, it is an important parameter on a clinical diagnosis. Generally, the case where 105 
or more bacterial counts/ml in urine appear is made into a positivity as a judging standard of 
urinary tract infection (Urinary Tract Infection). It is considered as negativity noting that it is 
contamination urine (normal bacterial flora) in 103 or less pieces/ml. About 104 cases/ml are 
made into re -****** in many cases, although it is a judgment suspension region. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]According to the dyeing method of this invention, since it is dyed by 
a drainage system, dry immobilization like Gram's stain is not necessarily needed. For this 
reason, a test sample can be prepared in a short time including a dyeing process, and large 
shortening of dyeing time is possible. 

[0052]Being able to carry out by the easy operation which mixes a sample and a reagent, skill 
like Gram's stain is not required. Since the dyeing process is easy, the automation from 
dyeing to measurement (flow cytometry, image analysis, etc.) is easy. 

[0053]According to the bacteria detecting method of this invention, it is possible to calculate 
bacteria with sufficient accuracy, without being influenced by impurity. Specifically, the 
number of microorganism about a 10 4 individual / ml can be calculated. 
[0054]In a culture medium, it can catch certainly also about the bacilli (sample with 
bacteriostatic action, etc.) which do not grow easily. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shews the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]An object of this invention is to provide the dyeing 
method which can detect bacteria efficiently promptly without cultivating, and a detecting 
method, even if impurity exists in a sample. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]A bacteria dyeing method of this invention consists of 
making a cationic surface-active agent act, accelerating bacterial coloring matter permeability 
in a sample containing bacteria, making coloring matter act on it further, and dyeing bacteria 
it in pH 2.0-4.5. 
[0012] 

[Embodiment of the Invention] In the above-mentioned pH, this invention persons found out 
that (1) bacteria are dyed better than neutrality and alkalinity and that un-unique dyeing of (2) 
mucus thread could be suppressed, and mucus thread could be dissolved to some extent. 
[0013]In order to maintain said pH, acid or the buffer of electric dissociation exponent 1-5 
can be used. If it is said pH range and a thing which can maintain pH 2.0-3.0 preferably, it 
will not be limited especially as a buffer, but citrate, an phosphate, phthalate, a glycine, 
succinic acid, lactic acid, beta-alanine, epsilon-aminocaproic acid, fumaric acid, etc. can be 
used conveniently. The amount used can be used in the quantity which can maintain said pH 
range, and can be used in the range of 10 - 500mM. 

[0014]Quarternary ammonium salt suitably shown by the following formulas although a 
cationic surface-active agent in particular is not limited; 
[Formula 12] 
Rl 

R 2 — N — R 4 Y " 

It can use (Ri is [ alkyl group;R2 of the carbon numbers 8-18, R3, and R4 ] the same or 
different among a formula, and alkyl group [ of the carbon numbers 1-3 ] or benzyl; Y " is 
halogen ion). 

[0015]For example, decyl trimethylammonium salt, dodecyl trimethylammonium salt, 
tetradecyl trimethylammonium salt, hexadecyl trimethylammonium salt, and octadecyl 
trimethylammonium salt are used suitably. About the amount used, 10-30000mg/l. of 100 - 
3000 mg/1 is preferably preferred. 

[0016]By adding a cationic surface-active agent in a sample containing bacteria, injury of the 
bacterial cell membrane is carried out, and coloring matter enters easily. As a result, a 
bacterial intracellular substance and coloring matter join together efficiently, bacteria are 
often dyed, and it becomes easy to discriminate impurity. On the other hand, mucus thread, 
red corpuscles, a fragment of a cell, etc. will be dissolved or contracted, and influence of 
detection on bacterial will be reduced. 

[001 7] About coloring matter, especially if bacteria can be dyed in said pH region, it will not 



be restricted. Although suitable concentration differs for every coloring matter about 
concentration, it can be used in 0.1-100 ppm (the last concentration), for example. As for 
coloring matter used from a point of bacterial ability to detect, it is advantageous to use a 
fluorochrome which combines with one of the ingredients which constitute bacteria at least, 
and shows a fluorescence. For example, coloring matter of the following (1) - (1 1) can be 
used. 

[0018](1) Thiazole orange [0019](2) 




•N(CH3>2 



[0020](3) 
[Formula 14] 
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[0021](4) 
[Formula 15] 
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[0022](5) 
[Formula 16] 
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[0023](6) 
[Formula 17] 
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[0024](7) 
[Formula 18] 
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[0025](8) 
[Formula 19] 
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[0026](9) 
[Formula 20] 
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[0027](10) Compound expressed with the following general formulas : [Formula 21] 



N 

I 

Rt 



inside of formula, and Rj — alkyl group;R2 of a hydrogen atom or the carbon numbers 1-3, 
and R3 — a hydrogen atom. An alkyl group of the carbon numbers 1-3, or an alkoxy group of 
the carbon numbers 1-3; R4 A hydrogen atom, An acyl group or an alkyl group of the carbon 
numbers 1-3; 1 or 2;X- of carbon atom;n for which R5 was replaced by an alkyl group of a 
sulfur atom, an oxygen atom, or the carbon numbers 1-3 as for alkyl group;Z of a hydrogen 
atom and the carbon numbers 1 -3 which may be replaced is an anion. 
[0028] (1 1) Compound expressed with the following general formulas : [Formula 22] 



R 2 




inside of formula, and R\ — alkyl group;R2 of a hydrogen atom or the carbon numbers 1-18, 
and R3 — a hydrogen atom. The alkyl group of the carbon numbers 1-3, or the alkoxy group 
of the carbon numbers 1-3; R4 is a hydrogen atom, an acyl group, or carbon in which alkyl 
group;Z of the carbon numbers 1-18 has sulfur, oxygen, or an alkyl group of the carbon 
numbers l-3,;n is 0, 1, or 2, and;X- is an anion. 

[0029](1) can obtain a commercial item among these coloring matter. (2) and (3) can be 
obtained from Japanese Sensitizing dye Research institute. (5) - (9) can be obtained from 
Molecular Probes and Inc. 

[0030]As for (1 1), a manufacturing method is indicated to JP, 10-3 190 10, A (10) at JP,9- 
104683,A. 

[003 l]It is the following coloring matter especially among coloring matter shown by a 
general formula of (10).; 
[Formula 23] 




[003 2] Coloring matter of especially the next among the coloring matter shown by the general 
formula of (1 1); 
[Formula 24] 




YJ 

** — it is suitable. 

[0033]Since bacterial fluorescent-staining nature is increased and un-unique dyeing of 
impurity can be controlled by dyeing under coexistence of one of mineral salt among sulfate 
or a nitrate, it is desirable. As the amount used, it can be used preferably ten to 500 mM in the 
density range of 50 - 200mM. 

[0034]bacteria checked by a urine sample in a staining technique of this invention — for 
example, E.coli, Staphyrococcus sp., Pseudomonas sp., Klebsiella sp., Serratia sp., 
Enterobacter sp., Enterococcus sp., Streptpococc us sp., Citrobacter sp., etc. are dyed 
suitably. It is applicable not only to a urine sample but other clinical samples, such as blood 
and cerebrospinal fluid. 

[003 5] A staining technique of this invention can be enforced by mixing a sample, solution 
containing a cationic surface-active agent, and a solution containing coloring matter. 
Although coloring matter may be made to contain in solution containing a cationic surface- 
active agent, when coloring matter to be used is unstable in solution, Coloring matter is 
dissolved into water soluble organic solvents, such as methanol, ethanol, and ethylene glycol, 
and if it is made to mix with solution which contains a cationic surface-active agent at the 
time of use, the preservation stability of coloring matter can be raised. 
[003 6] Although in particular reaction temperature and time are not limited, temperature can 
be carried out at 15-50 **, and time can be carried out in 15 minutes after immediately after 
mixing. 

[003 7] Although a sample dyed by a staining technique of this invention can be observed with 
a microscope or an image recognition device and can also detect bacteria, it can detect and 
calculate bacteria with high degree of accuracy by flow cytometry. 

[0038]Namely, a detecting method of bacteria of this invention dilutes a sample containing 
** bacteria with pH 2.0 to 4.5 solution containing a cationic surface-active agent, Accelerate 
bacterial coloring matter permeability and the fixed time dyeing reaction of the ** this 
sample is carried out using a fluorochrome, ** Introduce into a primary detecting element of 
flow cytometer a sample processed at said process, Cell each of dyed bacteria is irradiated, 
the scattered light and a fluorescence which are shown from this cell are measured, and a 
process of separating and calculating bacteria and other ingredients based on pulse width 
reflecting signal strength of the scattered light of which ** measurement was done, and 
fluorescence, or the length of particles is included. 

[0039]In order to separate and calculate bacteria and other ingredients, it can carry out 
combining a signal acquired by measurement. Combination of for example, forward 
scattering light intensity, forward scattering optical pulse width and forward scattering light 



intensity, fluorescence intensity, and forward scattering optical pulse width and fluorescence 
intensity is mentioned as a combination of a signal. A two-dimensional distribution map 
(scatter diagram) is suitably created first, for example in combination of forward scattering 
light intensity and forward scattering optical pulse width, Specify a group which contains 
bacteria on a distribution map, perform gating, mainly separate mucus thread, and further to a 
group by which gating was carried out in combination of forward scattering light intensity 
and fluorescence intensity. Furthermore a two-dimensional distribution map is created and 
bacteria and other ingredients (a crystal, a fragment of a cell, etc.) are separated from a 
difference in fluorescence intensity. A key map is shown in drawing 7 . 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example]Although the suitable example for below is shown, this invention is not limited to 
this. 

Example 1 reagent presentation (diluent) 

Quantity tetradecyl trimethylammonium star's picture set to citrate lOOmMNaOH pH4.1 
0.1% (w/v) (stain solution) 

Coloring matter A (following structural formulae) 40ppm (ethylene glycol solution) 
[Formula 25] 




[0041]Diluent lOOOmul of the above-mentioned presentation in lOOmicro of samples 1 
containing culture Escherichia coli and a stain solution were added so that the last 
concentration of the coloring matter A might be set to 1 ppm, it was made to react for 30 
seconds and the flow cytometer which uses a red semiconductor laser as a light source 
performed 40 ** of measurement of the scattered light and fluorescence (analysis capacity 
7.8microl). As contrast, it measured using the reagent which does not contain a tetradecyl 
trimethylammonium star's picture. A result is shown in drawing 1 . 
[0042] When the reagent which does not contain a tetradecyl trimethylammonium star's 
picture was used (left in the figure), fluorescence intensity is 30 or less ch, and most 
Escherichia coli was not dyed. On the other hand, in the tetradecyl trimethylammonium star's 
picture, when 0.1% (w/v) was included, the group of (figure Nakamigi) and Escherichia coli 



was distributed over 50 or more ch with fluorescence intensity, and it was checked that the 

dye affinity is increasing. 

[0043] 

Example 2 reagent presentation (diluent) 

Citrate lOOmM (pH 2.5) tetradecyl trimethylammonium star's picture 0.1% (w/v) sodium 
sulfate 90mM (stain solution) 

It is the same as Example 1 .[0044]The sample containing each culture bacteria (E. coli, 
S. aureus, Kpneumoniae, C.freundii, E.faecalis) was measured like Example 1 using the 
reagent of the above-mentioned presentation. A result is shown in drawing 2 . 
[0045]When each bacteria did not contain a tetradecyl trimethylammonium star's picture, 
fluorescence intensity was low, and they were hardly dyed, but by adding a tetradecyl 
trimethylammonium star's picture, fluorescence intensity increased and often being dyed was 
checked. When sodium sulfate is further added in Escherichia coli measurement 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 In Example 1 of this invention, it is a scatter diagram of fluorescence intensity- 
forward scattering light intensity when culture Escherichia coli is measured. 
[Drawing 21 In Example 2 of this invention, it is a scatter diagram of fluorescence intensity- 
forward scattering light intensity when the cultivated various bacteria are measured. 
[Drawing 3] In Example 3 of this invention, it is the graph which showed the result of the 
dilution linearity examination. 

[Drawing 4] In Example 4 of this invention, it is a correlation diagram of the method of this 
invention, and the measurement result in a CLED culture medium. 
fDrawing 51 In Example 5 of this invention, it is the scatter diagram which showed the 
measurement result of the gram-negative Bacillus. 

[Drawing 6] In Example 6 of this invention, it is the scatter diagram which showed the 
measurement result of Gram positive coccus. 

[Drawing 7] It is a key map of the detecting method of the bacteria in this invention. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A bacterial dyeing method which consists of making a cationic surface-active agent 
act, accelerating bacterial coloring matter permeability in a sample containing bacteria, 
making coloring matter act on it further, and dyeing bacteria it in pH 2.0-4.5. 
[Claim 2]A dyeing method of the bacteria according to claim 1 which are the fluorochromes 
which said coloring matter combines with one of the ingredients which constitute bacteria at 
least, and show a fluorescence. 

[Claim 3] A dyeing method of the bacteria according to claim 2 in which said fluorochrome is 
at least one chosen from the following groups. ; 
(1) A thiazole orange (2) 
[Formula 1] 






(6) 

[Formula 5] 




T+ 

CH 3 2 , 



(7) 

[Formula 6] 

(CH 2 ) 3 2 (CHgCH 2 ) 3 NH 

X>" O. 



S : 

CH 0 





(10) A compound expressed with the following general formulas : [Formula 9] 




inside of formula, and Rj — alkyl group;R2 of a hydrogen atom or the carbon numbers 1-3, 
and R3 — a hydrogen atom. The alkyl group of the carbon numbers 1-3, or the alkoxy group 
of the carbon numbers 1-3; R4 A hydrogen atom, An acyl group or the alkyl group of the 
carbon numbers 1-3; 1 or 2;X- of carbon atom;n for which R5 was replaced by the alkyl 
group of a sulfur atom, an oxygen atom, or the carbon numbers 1-3 as for alkyl group;Z of a 
hydrogen atom and the carbon numbers 1 -3 which may be replaced is an anion. 
(11) Compound expressed with the following general formulas : [Formula 10] 




inside of formula, and R\ — alkyl group;R 2 of a hydrogen atom or the carbon numbers 1-18, 
and R3 — a hydrogen atom. An alkyl group of the carbon numbers 1-3, or an alkoxy group of 
the carbon numbers 1-3; R4 is a hydrogen atom, an acyl group, or carbon in which alkyl 
group;Z of the carbon numbers 1-18 has sulfur, oxygen, or an alkyl group of the carbon 
numbers l-3,;n is 0, 1, or 2, and;X- is an anion. 

[Claim 4]A dyeing method of the bacteria according to claim 1 which use a buffer of electric 
dissociation exponent 1-5 in order to maintain said pH. 

[Claim 5]A dyeing method of the bacteria according to claim 4 which are at least one chosen 
from a group which this buffer becomes from citrate, an phosphate, phthalate, a glycine, 
succinic acid, lactic acid, beta-alanine, epsilon-aminocaproic acid, and fumaric acid. 
[Claim 6]Quarternary ammonium salt a cationic surface-active agent is indicated to be by the 
following formulas; 
[Formula 11] 

Ri 

R 2 — N — R 4 Y " 
R 3 



